Abstract This study develops a research model that can be used to evaluate website brand equity from the perspective of web contents. To evaluate the model and to examine the effects of web contents on brand equity, a SEM analysis is conducted on twenty Chinese websites which could be classified into four different types. The results show that the website brand equity model, which is composed of five dimensions, namely brand loyalty, perceived quality, brand relationship, brand experience and brand attraction, is useful for measuring website brand value, and also applicable to different web types. Web contents factors, such as recourses, design, service and interactivity, are found to be the antecedents of website brand equity, and they all affect dimensions of website brand equity. However, the effects vary according to web types. The results also demonstrate that portal websites' brand equity value is the highest while shopping websites' brand equity value is the lowest among the four web types. Suggestions and implications are provided for website brand management.
站的品牌价值整体较高，而购物网站则较低，这些结论为网站品牌资产的进一步研 究提供了理论基础，对于本土网站的品牌管理业具有指导意义。
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Introduction
Over the past two decades, brand equity has become one of the hot issues in the field of marketing. Abundant research has been carried out by scholars home and abroad on constitution dimensions, measurement models and influencing factors. The most representative studies include the consumer-based brand equity and the pyramid model of Keller (1993 Keller ( , 2001 , the brand equity ten-element model of Aaker (1996) and the brand equity three-dimension model of Yoo and Donthu (2001) .
All the extant research has contributed to building the theoretical basis for realization of the formation and effectiveness in evaluation of brand equity. However, most of the studies focus on normal product brand while fewer pay attention to the service brands and website brands. Moreover, only a few scholars have carried out research on website brand equity (Page, 2002; Loiacono, Watson and Goodhue, 2002; Nicholson and Sethi, 2002; Christodoulides and Chernatony, 2004) . Up to now, this frontier subject which crosses the fields of online marketing and brand management has not drawn enough attention from scholars.
Having been produced in the virtual market environment, website brands are different from brands of traditional commodities. The influencing factors and formation mechanism of the equity value and construction process of brand equity are also different from the ones of normal commodities brands. Therefore, the equity model for normal commodities brands may not be applicable for the website brand. In recent years, with the fast expanding of E-commerce market, website brands have grown rapidly and begun to emphasize the construction of their brand equity. However, existing brand equity theories only have limited guiding significance to the Internet enterprises brands. Thus, a systematic theoretical research on website brand is needed.
Following a review of existing brand equity theories, the author combines the content characteristics of website brands to propose a web-content-based equity formation mechanism model of website brands, and empirically tests the model with 20 Chinese website brands. The purpose of the research is to enrich the theory of brand equity, as well as to offer inisghts for the brand management of online enterprises.
Literature review

Relevant research on brand equity
After 1990, scholars began to research on brand equity from different perspectives, which have enriched the theories in the field while creating many different opinions. During the period, researches of brand equity mainly focused on the definition, dimensions and evaluation of brand equity. For the definition of brand equity, scholars hold diverse opinions of their own. For example, from the perspective of market performance of brand equity, Wilkie (1994) considered the increase in value of certain brands as brand equity. The brand equity based on this concept is mainly composed of financial value and profit produced by the brand, and the evaluation of brand value mainly relies on the enterprise financial data. Keller (1993) proposed the concept of "consumer-based brand equity", defined brand equity as "differential effect of brand knowledge on consumer response to the marketing of the brand". Consumer responses mainly include consumer loyalty, their resistance to competitor's marketing activities, lower price sensitivity and positive evaluations on brand extension. This comprehension of brand equity has revealed the nature of driving factors for brand equity, which has important theoretical and practical meaning. From the perspective of consumer-based brand equity, many scholars have made considerable research on the dimensions and measurement methods of brand equity. For example, Aaker (1996) has proposed a five-dimension and ten-element brand equity model, which measures brand equity by brand loyalty, perceived quality, brand association, brand popularity, and market response. The brand equity model proposed by Yoo and Donthu (2001) includes perceived quality, brand awareness/association and brand loyalty. Using the pyramid model, Keller (2001) pointed out that brand equity can be constructed following the order of brand identification→brand meaning→brand reaction→brand relation.
On the whole, research findings on brand equity have contributed to brand knowledge structure based on consumers' cognition of brand personality and formation mechanism for brand equity. However, much work has to be done concerning the problems of the practicality of certain measurement models and the causal relationships among various variables. Systematic and empirical tests of the models are also needed. For example, scholars are divided on the measurement of brand association about whether to concentrate on the association of brand's physical attributes or the social attributes or company's competitiveness. Opinions are also varied on the relationships between brand association and perceived quality. In addition, the brands in case studies are mainly brands of fast-moving consumer goods, and there is a lack of attention on brands of preferred and special products as well as on brands in service industries such as entertainment, communication, finance and insurance. Especially, there is a lack of academic research that focuses on website brand. With the fast expanding of E-commerce market as well as the growing of website brands, it is significant both theoretically and practically to carry out research on website brand equity.
Website brand equity
The development of network technologies enables the business activities of enterprises to expand from the physical world to virtual space. Website brands are different from the brands of normal products. A website brand usually goes in the form of a web address or a domain name, which symbolically implies the content of service, the type of information and resource, the quality of its service and so on. According to website functions, the website brand can be categorized into two groups, namely "derivative website brand" and "pure website brand". Derivative brand, as suggested by name, is the derivation of a certain brand, which includes the website of a normal brand (e.g., the website of a manufacturer) and the brand of a normal product named after a certain website brand (e.g., Yahoo DVD). The pure website brand refers to the website which mainly offers online information, resources, experience as well as shopping, entertainment or communication services. As for the latter one, the major goal of its operation lies in attracting more visitors, extending their visiting time, increasing click-through rates, inducing visitors to purchase more paid resources or click more frequently on the advertisement or other links on the website. Therefore, the major source of gains of pure website brand relies on sales of information resources, revenue on advertising and commission rates. In this article, the author tends to focus on pure website brands.
As for the website brand equity, there is no widely accepted definition. Existing research findings mostly concentrate on the online brand building of certain products and on-line shopping websites (Chrisodoulides and Chernatony, 2004; Page and Lepkowska-White, 2002) . Additionally, due to the difficulties in on-line data gathering, there has been a lack of empirical studies in this area compared to the theoretical induction studies (Page and Lepkowska-White, 2002) and case studies .
Based on the existing definitions and the characteristics of website brand, this paper defines website brand equity as Internet users' knowledge of certain brand names of websites in the context of virtual online market as well as the induced cognition, attitudes and responses of the websites. Due to the special nature of website brands, the existing findings tested with normal products may not be applied to the valuation of website brand equity. First, the 4Ps marketing mix is supposed to be of great importance in the development of brand equity, and investment and efforts that companies put in advertising, place, promotion, product and quality are considered as the significant influencing factors of brand equity of a certain product (Yoo, Donthu and Lee, 2000; Berry, 2000) . However, marketing practices of website companies are quite different in terms of specific tactics. For example, the major concerns for them are click-through rates rather than sales rates, consumer (or member) conversion rates rather than market share, and online word-of-mouth communications among visitors rather than traditional advertising propagandas based on mass media. Therefore, in constructing a brand equity of a website, traditional marketing mix of 4Ps may not acquire satisfying outcome, while certain factors of website contents, such as "interaction between visitors and websites", "website design", "attributes of provider", "attributes of product or service" and the like, may have closer links to the equity of website brand (Page and Lepkowska-White, 2002) . These four factors focused on online shopping websites are brought up by Page and Lepkowska-White (2002) , among which the latter two factors may not be applied to non-transactional entertainment websites or community websites.
In comparison, the composite elements of website brand which are different from those of normal products are more comprehensive, as brought up by Christodoulides and Chernatony (2004) . Based on expert interviews, the two authors suggested that there are ten elements in constructing website brand equity, namely online brand experience, interactivity, customization, relevance, website design, consumer service, order fulfillment, quality of brand relationships, communities and website logs. They also concluded that the ten elements are useful not only in the assessment of website brand equity, but also in the measurement of total brand equity of a normal product both in real and virtual markets if combined with the ten elements of normal product's brand equity by Aaker (1996) . Although the ten elements are relatively more comprehensive, there is still overlapping and lack of distinct causal relationships among different elements. And due to insufficient data from empirical studies, the theoretical findings have some restrictions in practical application. In the following studies, they developed a set of scales that can be used to measure the website brand equity mainly focusing on the online retailers and service providers, which included 12 items of measurement representing the five dimensions of brand equity of website, namely emotional connection, online experience, responsive service nature, trust and fulfillment (Christodoulides et al., 2006) .
Additionally, recent research findings in this field can be represented by explorative studies on brand personality of website by Chen and Rodgers (2006) as well as empirical studies on the relationships among brand experience, familiarity, satisfaction, and trust of website by Ha and Perks (2005) . Without focusing on the website brand equity, some of the conclusions still shed light on the construction of website brand equity model and the exploration of dependent variables influencing the value of website brand. Based on the review of existing research findings concerning different attributes of website contents, the dimensions of website brand equity and antecedent variables could be proposed as follows.
Based on the research by Christodoulides and Chernatony (2004) and Christodoulides et al. (2006) , we consider five elements, namely brand experience, perceived quality, brand attractiveness, and brand loyalty, as the core elements of website brand equity. In studies related to the measurement of brand equity, the widely accepted dimensions are perceived quality, brand cognition or association and brand loyalty, and research findings can also be seen in terms of brand relationships, identification, image, trust, preference, resonance, as well as attitudes toward brands (Mackay, 2001) . Different understandings of the composite dimensions of brand equity lead to the coexistence of varied measurements. Therefore, the brand manager of a company should find out one or more proper plans among various measurement models and approaches according to the characteristics of the industry and market position. Researchers working on brand studies should also strike a better balance between general applicability and diversity. The five-element model of brand equity in this article is based on such concerns. Among the five elements, perceived quality, brand relationships and loyalty can be found in many related articles, among which the perceived quality can be associated with "fulfillment" and "trust" which can be interpreted as the perceived process and outcome of website resource delivery by net users when accessing a website as an overall evaluation of the product, information and service quality of the website. Corresponding to "emotional links" and "brand relevance", brand relationships can be termed as the perceived correlation between consumers and website brand including links both emotionally and functionally (Christodoulides and Chernatony, 2004) . As a widely accepted important composite factor of brand equity for both normal products and websites (Page and Lepkowska-White, 2002) , brand loyalty helps to create a regular group of consumers for the websites, and the value of website brand is mainly determined by its active online community initiatives, continuous accesses and purchases as well as the positive word-of-mouth.
Brand attractiveness and brand experience are developed on the basis of intrinsic attributes of website brand distinct from those of normal products, which can be evaluated by the indicator of "website logs" by Christodoulides and Chernatony (2004) and, to some extent, stands for the reputation and source of consumer of the website. Brand experience or online experience can be found in almost all literatures in this field (Christodoulides et al., 2006; Ha and Perks, 2005; Page and Lepkowska-White, 2002; . It is because that what the consumer wants from a website is not only the information, resource and service, but also a good experience at the same time (Ha and Perks, 2005) . Therefore, experience is supposed to be an indispensable element of a website brand, or to be more exact, the brand of a website itself can be interpreted as a kind of experience (Dayal et al., 2000) . The first goal of a website is to attract more people to visit and make them browse for longer time. The attractiveness of a website brand is the important prerequisite for maintaining the access rates, while the experience on that website will be decisive in prolonging their retention time. Once the website attracts lot of visitors and offers them great experiences which make them feel deeply absorbed, good chances are that the consumers will register in the website and become their member, and hence satisfaction and trust for the website which finally lead to loyal consumer (Ha and Perks, 2005) .
Moreover, we conclude that the antecedents of website brand equity are consisted of four variables, namely website resource, design, service and interactivity, which basically cover the core contents of a website and can be applied to most websites of different types. Among them, website design and interactivity are mentioned in the research findings by Page and Lepkowska-White (2002) and by Christodoulides and Chernatony (2004) . Resources of a website include both tangible products and intangible services by the provider and various digital information resources, containing the attributes of product/service by Page and Lepkowska-White (2002) . Corresponding to the consumer service and personalization by Christodoulides and Chernatony (2004) , website service includes attitudes toward consumers, care and respect for consumers, ways and speed of dealing with problems and personalization of services, etc.
Hypotheses development
Based on literature review above, we propose a website brand equity model (see Fig. 1 ). Brand equity of a website is consisted of five dimensions, namely the perceived quality, brand attractiveness, experience, relationships and loyalty, which are interdependently linked by orderly causal relationships rather than parallel relationships. The four variables of website resources, design, service and interactivity are the most important antecedent factors of brand equity. The resource of the website is a complex of information, data, video and audio materials provided by the website for the visitors. As for website companies, resources are like the products of manufacturers, which in nature is the utility they offer to their consumers and, at the same time, the fundamentals for market competition. Websites with insufficient resources have little attraction for the visitors, so it is of great importance to develop accurate and differed resources with good values and rich contents as well. The resources are also important in the experience of visitors when surfing at the website in that the uniqueness, abundance and interesting points of resources will induce the excitement, curiosity, pleasure and touch of net users and hence an unforgettable experience. In addition, the capability to offer quality resources is also an important indicator in the assessment of the quality of a website by the visitors (Loiacono et al., 2002) . The research findings of Palmer (2002) also supported the conclusion that net users' cognition of the overall quality of a certain website will be influenced by the quality and quantity of the website's resources. This leads to the following hypotheses:
H1a Website resources have a significantly positive effect on its brand experience.
H1b
Website resources have a significantly positive effect on its brand perceived quality.
H1c
Website resources have a significantly positive effect on its brand attractiveness.
The concept of website design includes the design of interfaces and web pages, the layout and combination of website resources, the functions of menu, the arrangement and positions of links and the application of multimedia technologies as well, which has direct impact on the cognition and perception of the website's vividness and virtual reality by the users. Proper composition and vivid interface design will enhance the users' evaluation of the website's tele-presence and their perception of its liveliness, and therefore contribute to users' pleasant experience (Shih, 1998) . Just like the buildings and decorations as well as the layout and exhibition of products of a virtual enterprise, design of a website is also decisive in terms of the convenience felt by visitors when using the website's resources, which is important in forming the users' perception of the website's overall quality and image (Coyle and Thorson, 2001) . This leads to the following hypotheses:
H2a Website design has a significantly positive effect on brand experience.
H2b
Website design has a significantly positive effect on brand perceived quality.
H2c
Website design has a significantly positive effect on brand attractiveness.
The attitudes toward and the care and respect for consumers, the responses to consumers' problems and the personalization of service can all fall into the element of website service. According to Palmer's (2002) research, direct links can be found between a website's service quality and users' evaluation of its overall quality. Cho and Leckenby (1999) also concluded in their research that the personalization of website service has a positive correlation with users' commitment possibly because the customized service will offer users unique experiences. Moreover, although website administrators only communicate with their consumers in virtual cyber spaces, their friendly attitudes and quick responses may also contribute to enhancing the website's attractiveness. Thus:
H3a Website service has a significantly positive effect on brand experience.
H3b
Website service has a significantly positive effect on brand perceived quality.
H3c
Website service has a significantly positive effect on brand attractiveness.
In virtual cyberspace, consumers have to actively search for and obtain information and resource they need, and, from time to time, should play the part of creator and transmitter of information. Therefore, it is of great importance to empower consumers in searching, obtaining and creating information and attracting them to actively participate in the website's marketing activities in order to realize the positive interaction between visitors and websites as well as among different visitors (Hoffman and Novak, 1996) . Users will give positive evaluation to websites that offer them effective tools, approaches or spaces so that they can enjoy convenient exchanges of resources, information and feedbacks with other users and administrators as well which leads to high level of satisfaction with the website (Liu and Shrum, 2002) . Pleasant interaction with others on the website will also help to create novel and interesting experience of users in that they will find the ones with higher quality of interactions more attractive and then form a positive attitude toward the websites' brands (Cho and Leckenby, 1999) . Therefore, we presume that:
H4a Website interactivity has a significantly positive effect on brand experience.
H4b
Website interactivity has a significantly positive effect on brand perceived quality.
H4c
Website interactivity has a significantly positive effect on brand attractiveness.
As a widely accepted important dimension of brand equity (Keller, 2001; Yoo et al., 2000) , brand's perceived quality refers to the subjective evaluation of brand's overall utility by consumers. From the evolutionary perspective of relationships among different dimensions of brand equity, it is obvious that perceived quality serves as an antecedent driving factor of other dimensions such as brand relationships and loyalty. For example, the higher the perceived quality of a brand, the more possible a good impression and positive response it will have from the consumers. In cyber space, most products, services or resources exist in the form of pictures, audio and video materials and digital documents. As a result, consumers' perception of website quality will have decisive impact on constructing brand equity of a website company in this virtual world (Loiacono at el, 2002) . Quality website will offer their users more attractive and satisfying experiences so that users are more likely to give positive evaluations and more willing to develop long-term relationships. All of the above lead to the following hypotheses:
H5a Perceived quality of a website brand has a direct positive effect on brand experience.
H5b
Perceived quality of a website brand has a direct positive effect on brand attractiveness.
H5c
Perceived quality of a website brand has a direct positive effect on brand relationships.
H5d
Website brand perceived quality has direct positive effect on brand loyalty.
Rather than selling products or services, most websites offer their users a kind of experience, a mix of excitement, curiosity, touch, and adventures. Therefore, as for the website brand, the capability of offering its consumers great experience is an important measuring stick in the evaluation of its brand equity, and consequently brand experience should be considered as an indefensible composite dimension of brand equity. Obviously, those brands that can give their visitors pleasant experiences are more likely to have the users relied on them, and in turn, visitors to those websites will have higher level of brand loyalty. That comes down to the following hypotheses:
H6a Website brand experience has a direct positive effect on brand relationships.
H6b
Website brand experience has a direct positive effect on brand loyalty.
Other important indicators when evaluating a website brand are the access rate and retention time of visitors. Considered that the brand attractiveness of a website is an important prerequisite of maintaining access rate and prolonging retention time, we suggest the attractiveness of a website brand as another composite dimension of brand equity of a website. Brand attractiveness is the capability of a website company to induce its users to access the website more frequently and for longer time. Attractive websites are those that are able to offer their users a certain utility and value in need. The attractiveness of a website brand can form kind of attachment of their users and hence a relatively higher usage rate. Therefore, we predict that:
H7a Website brand attractiveness has a direct positive effect on brand relationships.
H7b
Website brand attractiveness has a direct positive effect on brand loyalty.
Once the long-term relationships between companies and consumers are developed, websites can make full use of personal information provided by the users to carry out effective consumer relationship management. For example, the websites can customize information, resources or services according to the preferences of their consumers, and improve their service quality as well as explore new resources based on suggestions and advice of consumers (Naudé and Buttle, 2000), which will be conducive to the enhancement of users' satisfaction and loyalty to those websites. Thus:
H8 Website brand relationships have direct positive effects on brand loyalty.
Method
Website brand choosing and data gathering
The study is mainly aimed at Chinese website brands which provide online information, resources and services including online shopping websites, with an exclusion of derivative websites. A lot of brands can fall into this category and are varied in terms types, awareness and influences. In order to pick out the representative ones, we divided various websites into four categories according to the resource of the websites, which, respectively, are portal websites, websites mainly offering entertainment resource services (including music, films, video games, etc., referred to as entertainment websites), websites mainly offering communication services such as community and chatting services (referred to as communication websites) and websites that focus on online transaction services (B2C mode, referred to as shopping websites). Based on the analysis of different categories of websites, we chose 10 representative cases and 40 well-known brands to carry out pre-test. Pre-test aimed at 100 college students in Beijing who are frequent-net-users. Respondents were asked to categorize 40 website brands from their own points of view (into a total of four groups), and finally select the top 5 brands which in their opinions can best represent each category. Based on the analysis of pre-test, we decided to choose 20 website brands as the subjects of tests, 5 brands for each group.
Data gathering was carried out by a professional market research company in Beijing through an online survey. A collection of samples was formed based on the random panel sampling in the company's database, and then an inviting email was sent to each sample. Respondents were supposed to visit the online survey website by clicking on the links in the email and fill out the questionnaires online. As a reward, those who completed the forms received some credits which enabled them to access some of the paid resources on the website free of charge.
At first, the online survey system would discriminate from various respondents. Those who have accessed one certain website in the past 6 months could fill out one questionnaire focusing on that certain website. For those who have accessed more than one website should complete one questionnaire concentrating on one certain brand randomly selected by the system. And for those who haven't accessed any of the 20 websites, the system will automatically end their responses. When cumulative responses of 40 for questionnaire of a certain brand have been collected, the system will automatically terminate the sampling of its questionnaires. And the whole online survey will be brought to a halt when all the questionnaires of 20 brands are finished.
The process of online survey had a total response of 800 for 20 websites brand of 4 categories (20×40). All of the 800 questionnaires were selected randomly and were absolutely completed, which would serve as valid samples for data analysis. Demographic characteristics of samples are as follows: 58.2% are male; 88% are below 40 years old. As for the educational background, 77.5% have a three-year diplomat or above. 68.5% have a monthly salary of less than 2500 Yuan RMB. The average time they spend online is 13.7 hours, and among them, those who frequently access portal, entertainment, communication and shopping websites take up 92.6%, 73.9%, 58.1%, and 41.7% respectively, and the weekly average access times are 14.5, 13.8, 11.4, and 5.6 for each category. Consistent with relative existing research findings on Chinese Internet usage, these indicators can properly reflect on the structure and characteristics of Chinese Internet users.
Questionnaire design
The questionnaire adopted in this study consists of 4 parts. Items in the first part are designed to draw a general picture of the overall characteristics of respondents, about their familiarity, access motivation, click-through rate, retention time concerning the certain website. The major concerns in the second part are respondents' evaluations of resources, design, services and interactivity of certain websites. Questions in the third part mainly focus on respondents' cognition of website's perceived quality, brand experience, attractiveness, relationships and loyalty. And the last part includes items concerning demographic indicators such as gender, age and educational backgrounds, etc.
Items to use to measure variables are developed based on the review of existing literature. The measuring of website resource adopted the items that from the 5 aspects of abundance, uniqueness, usefulness, accuracy and timeliness by Palmer (2000) and Loiacono, Watson and Goodhue (2002) . Based on slight revision of items suggested by Coyle and Thorson (2001) , the measuring of website design/composition covers 4 dimensions of the interface liveliness, rationality of composition, simplicity in operation and the application of multimedia technologies. The measuring of website service takes advantage of 4 items suggested by Liu and Shrum (2002) . And the measuring of interactivity are based on the 4 items of easy communication, quick responses, accurate feedbacks, communication methods and satisfaction of space by Hoffman, Novak and Yung (2000) and Palmer (2002) .
The 4 items used to measure perceived quality come from the research by Yoo and Donthu (2001) . Based on the studies by Hoffman and Novak (1996) and by Nicholson and Sethi (2002) , the 4 items of novelty, excitement, abandonment, and pleasure in an experience are introduced in the measuring of brand experience. Moreover, we used 4 items of access rate, retention time, priority of access and access volume to measure brand attractiveness. Items used in the measuring of brand relationships are taken from articles by Aaker and Joachimsthaler (2000) . And 3 items in the measurement of brand loyalty also referred to the studies by Yoo, Donthu and Lee (2000) .
In order to guarantee the quality of variable measurement, based on the characteristics of Chinese website brands, we properly revised and readjusted the Chinese expression of various indicators and then asked 30 marketing experts to participate in the pre-test of this part. And a final version of questionnaire was developed on the basis of analyzing the experts' responses with several slight revisions. All the items above are given in a 7-point Likert Scale designed to measure the respondents' attitudes toward each item, in which "1" stands for completely disagree, "4" for neutral, and "7" for completely agree.
Data Analysis
Reliability and validity of variable measurement
We carried out explorative factor analysis of all samples. It shows that all the 37 items influx as 9 valid factors with eigenvalue above 1. Yet, two items were rejected due to cross loading, which are used to measure brand experience and brand relationship.
In order to prove the cross-category validity of the 9 factors and loaded items, we divided the total samples into 4 groups (200 in each group) and carried out explorative factor analysis separately. It shows that all sub-groups have 9 valid factors, yet among which 3 items are rejected due to lack of cross-category consistence, namely the uniqueness of resources in testing the resources of websites, the satisfaction with communication method and space in testing the interactivity and the volume of access in testing brand attractiveness. At the end of this test, the original 37 items used to measure the 9 factors have been purified into 32 items (See Table 1 ). All measuring items are statistically significant on the loading coefficients of measured latent variables (t≥9.355), which strongly supports the high level of convergent validity. In addition, it is also shown in Table 2 that correlation coefficients among different latent variables range from 0.212 to 0.678 with an exclusion of 1.0 in the confidence interval (φ±2SE), which therefore proves the discriminant validity. 
Hypothesis testing
After confirming the reliability and validity of the measurement model, we introduced the latent variables and items in Table 1 into the structural equation model in Fig. 1 Estimation of the path coefficients among different variables can be referred to Table 3 . It is obvious that among the 4 content elements of a website, resource and interactivity have significant effect on perceived quality, experience and attractiveness. These results support H1a, H1b, H1c, H4a, H4b and H4c. Web Design is also significantly influencing the factors of perceived quality and attractiveness, which support H2b and H2c. Yet unlike the prediction in H2a, no significant correlation can be found between web design and experience. It is possibly because that as for most websites, updating network technologies and increasing attention to website design make it harder for the website to constructing its own unique attributes by design of interfaces and web pages, layout and combination of resources and application of multimedia technologies, which, to some extent, restrict the function of design in promoting website brand experience. As the visual elements rather than core content elements of a website, design is more likely to be copied by competitors, which can hardly contribute to the differentiated competitiveness. This may also be the reason why users are easily to be attracted by some delicately designed websites and speak highly of that but few of them can obtain unique and pleasant experience. Although web service is also of great importance to perceived quality of a website, little evidence can be found to prove its driving force to brand experience and attractiveness, i.e. H3b is supported while H3a and H3c are not.
One possible reason is that more often than not, website requires users of active search for and creation of the information, resource and service they need, and therefore the visitors are more likely to play the dual parts of both the consumer and the producer of website resource and service. Unlike normal services, the utilization of online service requires the participation of visitors to the utmost. Most highly-involved visitors will recognize the attractiveness of the website and enjoy a wonderful experience without paying much attention to the existence of staff members of their service provider, and therefore creating a self-service impression which may weaken the perceived function of website service and hence a limited effect on brand experience and attractiveness.
The analysis of relationships among different dimensions of website brand equity shows that except for the direct impact of brand attractiveness to brand loyalty, other path coefficients suggested by the author are significant, therefore H5a, H5b, H5c, H5d, H6a, H6b, H7a and H8 have all been supported. It indicates that brand attractiveness is mainly designed to induce net users to access the website. Yet visitors will not develop brand loyalty just by brand attraction. The forming of brand loyalty lies in their experience, perceived quality and brand relationships.
Invariance test of the model
It is necessary to test the invariance of the model in terms of its general applicability to various types of websites. Invariance test is designed to test whether the model will varied significantly among different samples, including tests on the number of variables, observation variables' load on corresponding latent variables and path coefficients among different variables (Yoo and Donthu, 2001) . With reference to the test method of model's invariance by Chaudhun and Holbrook (2001) , we applied the structural equation model respectively to portal, entertainment, community and online shopping website samples to test the applicability of such model in different types of websites. The results are shown in Table 4 . The goodness fit of model to data of the 4 types of sample fall into the acceptable interval which implies that in terms of patterns, the model is applicable in various types of websites. Especially in the samples of portal websites, we obtained good fitting degrees and path coefficients similar to the analysis of aggregate level samples, which suggests that the model has best robustness when applied to portal websites. This also reflects the comprehensive attributes of such websites which include various service functions such as information resource, entertainment, community and online shopping as well. In the other three sample sets, some paths coefficient estimates in the respective models have noteworthy changes. To analyze whether these changes are significant in statistics, we have conducted equality tests with the coefficient. The method is to form an equality constrained model by setting the path coefficients, which will be tested, to be completely equality in the different four samples within AMOS 5.0 program, while setting other coefficients to be free, and get Δχ 2 by comparing χ 2 differences between the equality constrained model and unconstrained model. If the Δχ 2 has statistical significance, it means that, in unconstrained model, for the difference of sample sets, the changes of path coefficients, which has been set to be identically equal, is significant in statistics. By this procedure, we find there are 7 paths in all with significantly changed coefficients due to sample sets differences, namely resource→ attractiveness (γ 31 ), website design/composition → experience(γ 12 ), service → perceived quality(γ 23 ), interactivity → experience (γ 14 ), interactivity → perceivedquality (γ 24 ), interactivity → attractiveness(γ 34 ), experience → relationships(β 41 ) (See Table 5 ). Other variations of path coefficients are treated as insignificant because Δχ 2 is below critical value.
Based on the analysis, it is obvious that the types of websites have a kind of moderated roles in certain path relationships, which mainly occurs in specialized websites such as entertainment, online shopping and community websites. First, in the test on entertainment websites samples, the relationship between website design and brand experience is statistically significant that can not be proved when tested on other sample sets. The resource → attractiveness (γ 31 ) path coefficient is also significantly higher than that of other types of websites, indicating that physical evidence elements is important in entertainment website visitors' brand experiences and abundant entertainment resource itself has great attraction to the visitors.
Second, in the test of online shopping website samples, the impact of online service on perceived quality is significantly higher than that of other types of websites. Unlike services offered by other websites, online shopping mall provides a service package of mixed services in terms of product information, security, payment, delivery and after service items. When evaluating the quality of a website of this kind, consumers will attach greater importance to the factors of service. Third, interactivity is supposed to have greater influence in such variables as perceived quality, experience and attractiveness in community website samples. Also, the impact of brand experience on brand relationships is significant in this sample set. All the above suggests that interactivity is the core experience offered by a community website. Therefore, it is considered as the most effective way of constructing community website brand equity to enhance the quality of visitors' interactions so as to strengthen their brand experience. Conversely, in the sample set of shopping websites, interactivity plays a relatively insignificant part in forming users' perception of brand quality, and brand experience has little impact on brand relationships. Perhaps this is because that most shopping websites tend to highlight product information with a transaction-facilitating orientation rather than emphasizing shopping experiences, which implies that factors such as product information, quality of goods, prices, delivery and after service are supposed to be the core elements in constructing the brand equity of an online shopping mall. 
Evaluation and comparison of the tested websites' brand equity
The modeling of website brand equity in the current study is designed to assess the intrinsic value of a website brand from the perspective of consumers so that website companies can have better understanding of the brands' position both of themselves and of competitors in consumers' minds in order to adopt specialized brand management strategies. Based on analyses above, we further carried out comparative studies and evaluation of scores by the 20 tested Chinese brands on different dimensions. Since the each dimensions of brand equity are the measurement result of various observation variables, the method of simple average as well as weighted average are available to acquire a corresponding score. Due to the insignificant difference between the results of the two methods (Yoo and Donthu, 2001) , we adopted the more convenient method of simple average and the results can be seen in Table 6 . There is no significant difference among scores of 5 brands in the group of portal websites in terms of brand experience and attractiveness. Yet significant variation can be found when it comes to perceived quality, brand relationships and loyalty. It can be concluded on the basis of post hoc multiple comparisons that Sina, Sohu and Netease score higher on the dimensions of perceived quality and brand loyalty. Sina and Sohu have the highest scores in terms of brand relationships. All the above shows that as the most representative comprehensive portal websites in China, the quality of Sina and Sohu have gained wide acclaim from consumers, based on which firm link between the websites and consumers have been developed. Major differences between Netease and the top 2 lie in the aspect of brand relationships which needs to be strengthened in the future. 21CN scores relatively low on each dimension which implies an overall improvement of the website brand is needed.
Scores of the 5 entertainment website brands are significantly varied from each other except for perceived quality. It can be concluded from post hoc multiple comparisons of either two samples that Our Game and The 9 score significantly higher than others in terms of brand attractiveness, relationships and loyalty. In regards to brand experience, Our Game, The 9 and Yule2000 score much the same. It suggests that Our Game and The 9 are very attractive as online video game websites with a group of loyal consumers, whereas Yule2000, as a music website, has achieved great success in consumer brand experience management with efforts to be made in the aspect of brand relationships and consumer loyalty. The rest two, 6621.com and HZCNC score relatively lower on almost all dimensions, which mean that it is necessary for them to enrich their resource and highlight uniqueness in order to enhance the attractiveness of their brands.
The 5 brands of community websites varied significantly among the scores in terms of perceived quality, brand attractiveness and brand loyalty. It can be seen from the results of comparison that Tencent scores a lot higher than all the other brands on the three dimensions, implying a distinct strength in overall brand equity. After years of operation, Tencent has made QQ the synonym of Chinese instant messaging tools. Based on the brand equity value of QQ, Tencent can take brand extension into consideration to expand the market domain into E-commerce and virtual markets so as to obtain greater benefits.
The 5 brands of shopping websites reported significantly different scores on the dimensions of perceived quality, brand attractiveness, brand relationships and loyalty as well. Based on post hoc multiple comparisons, it is obvious that Eachnet has a distinctly high score in terms of perceived quality and yet a relatively lower score on the dimension of brand loyalty compared to that of Taobao and Joyo, indicating that efforts have to be made in consumer lock-in marketing strategies in order to increase the level of brand loyalty. Dangdang and 800Buy score lower in regards to perceived quality and brand attractiveness which can be improved by enriching product resource and improving service quality so as to attract more visitors.
On the whole, brand equity of portal website is valued higher than that of websites of other kinds, while that of shopping website is relatively lower, and community and entertainment website stay in the middle at average level, which is in accordance with the practices in Chinese cyber market. As the comprehensive online service provider offering information, entertainment, community, shopping and search engine services, portal websites possess sufficient resources and have distinct strengths in terms of quality and service of the websites, attracting lots of visitors and owning their stable loyal consumers, with relatively higher value of brand equity. According to the latest report on China's development of Internet, among all the frequently used online services, the utilization rate for online shopping is below 25%, far behind that of information, entertainment and community communication services, which can possibly explain partly the relatively low level of the overall brand equity value of Chinese online shopping website.
Conclusion
Contributions to theory
This article constructs a website brand equity model, and for the first time, attempts to carry out empirical studies of Chinese website brands so as to prove the rationality and general applicability of the model, which contributes to the further in-depth researches in this field. Concerning the differences in dimensions of website brand equity from those of normal products and services, we attempt a theoretical combination of brand equity and online marketing in order to test of major dimensions of brand experience, attractiveness, relationships and the like. It shows that the 5-dimension model consisting of perceived quality, brand experience, attractiveness, relationships and loyalty can properly interpret the formation mechanism of website brand equity. And rather than parallel coexistence, it is the orderly causal relationships between different factors that link the 5 factors together. Among them, brand experience, attractiveness and perceived quality are the major driving force of building relationships between websites and consumers and hence an increasing level of brand loyalty.
Yet on the other hand, the traditional marketing portfolio of 4P, including enhancing brand awareness by advertising, improving brand quality by product management, creating brand image or adjusting brand association by pricing strategies and promote brand ownership by logistic management, have limited significance in guiding the improving of website brand equity in the context of virtual world. It is mainly because that brand of website is developed in the virtual market of cyber space, and the value of the website brand is mostly influenced by the marketing variables related to the contents of the website. Therefore, we put forward 4 variables of website resource, design, service and interactivity and analyzed their functions in driving the brand equity of a website. The results of empirical studies support most of our hypotheses, which serves as the theoretical fundamentals for further studies.
Another important research finding in this article is that the impact the antecedents has on brand equity slightly varies among different types of websites. For example, as for entertainment websites, web design will influence visitors' brand experience and it is website resource that has the biggest influence. As for online shopping websites, brand equity will be most influenced by perceived quality and service, and less impacted by interactivity and experiences. However, interactivity and brand experiences are supposed to be the most important in community websites. Although it is not the major goal to explore the moderated effects of the types of websites in the current study, the findings above will help us recognize the necessity and significance of carrying out studies further based on current research in order to explore the different impact of influencing factors of brand equity among various types of websites.
Implications for managers
The findings in this study may serve as guidelines for the assessment and improvement of website brand equity. Perceived quality, experience and attractiveness are supposed to be basic driving factors in building the brand-consumer relationship, and firm relationships of brand will enhance the brand loyalty and overall brand value. Therefore, the first and foremost goal of supporting marketing activities is to improve the perceived quality of the website brand among net users, and to enhance the attractiveness and also the visitors' brand experience by providing quality online services. In this phase, companies can set specific marketing goals such as total visits, retention time, the depth of surfing, and visitors' reviews, and keep an eye on the changing trend. When the website brand is capable of attracting lots of visitors and satisfying their needs for experience, companies should make efforts to form long-term relationship with them and change them into stable loyal consumers. This requires the ".com" companies of great efforts to obtain information like demographic, lifestyle, online browsing behaviors and preferences of visitors to form a database, and then develop customized resources and online services, which can in turn create visitors' attachment to the website and finally achieve high level of brand loyalty. The number of members, repeated access rate and conversion rate of online services can be interpreted as specific goals.
Based on the brand equity model suggested in this article, managers can measure the website brand of their companies and of competitors as well, which can not only assess the improvement of marketing efforts by their own companies, but also spot the market position, diagnose the existing problems, understand the differences from competitors, and then make clear of the efforts to be made. Additionally, this article also provides operational method to develop brand equity in the context of virtual cyber market. First, content resource is the core element of the quality, attractiveness, and experience of a website, and therefore improving the management of website resource serves as the basis for creating website brand values, which can be acquired by guaranteeing the website's advantages in resources in terms of abundance, timeliness, usefulness and accuracy. Second, website design has influence in website attractiveness and perceived quality as well. As a result, rather than ignore the visual element of their websites, managers should rationalize the arrangement of resources, simplify the function of menu and at the same time introduce the application of multimedia technologies to keep the delicate and vivid design in interfaces and web pages. Third, perceived quality will be greatly influenced by web service. Commonly, there is very little chance for staff members of a website and website visitors to meet. Therefore, the encounters with website administrators in virtual cyber space will have decisive impact on consumers' evaluation of online services. Managers, in turn, should pay special attention to this kind of service contact in cyber space, caring for consumers and respecting their suggestions, making quick responses to their inquiry, and meanwhile developing personalized online services. Fourth, interactivity plays an important part in creating high level of perceived quality, attractiveness and brand experience. Managers can improve the quality of users' interactivity by providing communication tools and space, encouraging information exchange between the website and the users and offering them an interactive community for their online communications.
As suggested by the findings in the article, website companies should tell differences among the types of websites in their operations. For example, shopping websites are supposed to emphasize promoting the service quality in terms of product information, quality of goods, prices, delivery and after service, community websites however should attach greater importance to the investment in online interactivity and experiences, while entertainment websites should devote themselves to the exploration of entertainment resources and improvement in tele-presence.
Moreover, we also find that brand value of Chinese portal websites are above the average level, and basically brand value of shopping websites are relatively lower than that of other types of websites, while community and entertainment websites stay in the middle, which, in a sense, reflects on basic characteristics of Chinese Internet users in their utilization of online resources. As for the advantageous portal websites, it is feasible either to take advantage of the original strength by practicing brand extension in cyber space, or to make full use of its website brand awareness in the traditional market by manufacturing and selling normal products named after its website brand which can transform the potential value of brand equity into the real benefit in normal physical market. Just take Yahoo as an example. After achieving great success in website operation, they started to manufacture electrical products named after Yahoo, its famous online brand. However, the high brand value of those well-known portal websites also makes the brands themselves the target of rush registration and violation of trademarks. For example, some companies have rush-registered a trademark of Sina for their MP3 player. This also rings the alarm bell for Chinese websites to develop sense of protecting legitimate right to their own brand assets.
Limitations and further research
The limitations of current study are as follows. First, we roughly divide the websites into 4 categories and test 5 brands for each category respectively, while actually there are far more than 4 categories and a lot more than 5 brands for each category, such as specialized websites of search engines, news, health care, education, sports and also website brands derived from traditional brands of normal goods and services. These websites are not included in the current study. Therefore, the applicability of exiting conclusions needs to be tested in those types of websites. Second, relationships among variables in this model may vary among different users' characteristics such as access motivations and using experiences so that following studies can emphasize the possible moderated roles of those factors. Last but not least, we adopt the method of online survey to gather data which restricted the respondents to Internet users with an exclusion of general consumers who less frequently use the Internet. Since the less frequent Internet users may differ from the "netizens" in terms of website brand cognition, scholars can conduct more tests on this group of people to see if great differences can be found in the conclusion of brand equity structure in future studies, which is of great importance in improving website brand equity model and promoting brand extension of website brands further into normal market.
